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摘  要 
I 
摘  要 
配电网自动化是我国经济建设和发展的必然趋势。当配电网发生故障或者异
常状况时，配电自动化终端装置能够快速切除故障线路、隔离故障区域，从而缩
短停电时间、减少停电面积。本文对配电自动化终端进行研究，通过分析配电自
动化终端产品的特点，设计并制作出一台配电自动化终端综合平台样机，通过实
验对其功能和保护算法进行验证。 
首先，对配电自动化终端的应用场合和功能需求进行分析，结合市场上现有
的产品的特点，提出了配电自动化终端综合平台的功能需求。在明确功能需求的
基础上提出了基于 CAN 总线和可插拔板卡式结构的系统设计方案，以满足配电
终端自动化平台配置灵活、扩展性强以及热插拔等特性。 
其次，设计并实现了适用于 FTU、DTU、TTU 等配电自动化终端的综合平
台样机。其硬件设计主要包含：CPU 板卡的器件选型和外围电路设计（ADC 采
集、RS485、以太网、CAN 总线等）、IO 板卡的器件选型和开入开出电路设计、
人机交互板卡的器件选型和液晶驱动电路设计。软件设计主要包含：基于μ
COSII+μC/GUI 的系统软件编写（保护算法的实现、通信处理流程的设计、模
拟量的特征提取算法等）、人机界面的设计（定值显示和修改、报告和状态量的
显示等）。 
然后，为配电自动化终端平台设计了基于光强检测的弧光检测探头和基于
RS485 总线的无源无线温度采集系统。弧光检测探头能够设置阈值，当外界光强
大于阈值时输出状态信号，与过流保护判据相配合组成弧光保护。无源无线温度
采集系统通过 RS485 接口和 IEC103 通信规约向配电自动化终端平台上送每个开
关柜内的温度参数，从而实现配电自动化终端平台对开关柜母排接头和断路器触
点的温度监测和保护。 
最后，对配电自动化终端综合平台样机进行现场测试。实验结果和数据表明，
该综合平台能够较好的实现配电自动化终端所需的基本功能。 
 
关键词：配电自动化；综合平台；CAN 总线；弧光检测；无源无线测温 
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Abstract 
III 
Abstract 
Distribution automation is the inevitable trend of the economic construction and 
development. When a failure or abnormal condition occurs，distribution automation 
device can quickly remove fault line, isolate fault area, and timely restore power to 
the non-fault area, so as to shorten the blackout time and reduce blackout area. 
First of all, the applications and the functional requirements of distribution 
automation terminal is analyzed, combining with the characteristics of existing 
products on the market, puts forward the function requirements of power distribution 
automation terminal platform. According to the function requirements, a design 
scheme which is based on the CAN bus and pluggable structure is proposed, in order 
to meet the flexible configuration, strong extensibility and hot plug features of the 
power distribution automation terminal platform. 
Secondly, implement the scheme and make a prototype. The main work includes 
hardware circuit design and software programming. Hardware circuit design includes: 
the CPU card device selection and peripheral circuit design (ADC collection, RS485, 
Ethernet and CAN bus, etc.), I/O board device selection and I/O circuit design, 
human-computer interaction board device selection and LCD driver circuit design. 
Software design mainly includes: system software programming based on UCOSII + 
UCGUI (protection algorithm implementation, communication processing design, 
analog feature extraction algorithm, etc.), the design of the human-computer interface 
(fixed value display and modify, report and status display, etc.). 
Then, an arc detection probe and a passive wireless temperature acquisition 
system were designed for integrated platform. The arc detection probe can set 
threshold by dial switch. While extern light intensity is larger than threshold intensity, 
detection sensor output state signals, in conjunction with the over-current protection 
criterion to realize the arc protection. Passive wireless temperature acquisition system 
communicated with the integrated platform by RS485 interface, to send temperature 
data of switch cabinet to integrated platform according to the IEC103 communication 
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IV 
protocol. Thus, integrated platform can realize the temperature monitoring and 
protection for switch cabinet. 
Finally, test the performance of the prototype. The experimental results and data 
show that the integrated platform can better realize the basic function of the 
distribution automation terminal needed. 
 
Keywords: Distribution Automation; Integrated Platform; CAN Bus; Arc Detection; 
Passive Wireless Temperature Measurement 
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